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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 
Carmelo GIUFFRE' 
Serial No.: To be assigned 
Filed: February 20, 2 001 

For: METHOD AND PLANT FOR FABRICATING DRIP IRRIGATION PIPES 

PRELIMINARY AMENDMENT 

To the Director of the Patent and Trademark Office 
Sir: 

Before considering this application, kindly amend the 
application as follows: 
In the Abstract ; 

Kindly consider the abstract on the cover sheet of published 
PCT Application WO 00/10378. 
In the Specification : 

Page 1, after the title and before line 4, insert: 
— BACKGROUND OF THE INVENTION — . 

Page 4, before line 19, insert: 

—SUMMARY OF THE INVENTION — . 

Page 12, before line 4, insert: 

—BRIEF DESCRIPTION OF THE DRAWINGS — ; 
before line 18, insert: 

— DETAILED DESCRIPTION — . 



In the Claims ; 

Change " CLAIMS " to —I claim: — . 
Cancel claim 41 without prejudice. 

Claim 3, line 1, change "claims 1 or 2" to — claim 1- 

Claim 4, lines 1 and 2, change "one or more of the 
preceding claims" to — claim 1 — . 

Claim 5, lines 1 and 2, change "one or more of the 
preceding claims" to — claim 1 — . 

Claim 6, lines 1 and 2, change "one or more of the 
preceding claims" to — claim 1 — . 

Claim 11, lines 1 and 2, change "one or more of the 
preceding claims" to — claim 1 — . 

Claim 15, lines 1 and 2, change "one or more of the 
preceding claims" to — claim 1 — . 

Claim 16, lines 1 and 2, change "one or more of the 
preceding claims" to — claim 1 — . 

Claim 17, lines 1 and 2, change "one or more of the 
preceding claims" to — claim 1 — . 

Claim 18, lines 1 and 2, change "one or more of the 
preceding claims" to — claim 1 — . 

Claim 19, lines 1 and 2, change "one or more of the 
preceding claims" to — claim 1 — . 

Claim 20, lines 1 and 2, change "one or more of the 
preceding claims" to — claim 1 — . 

Claim 21, lines 1 and 2, change "one or more of the 
preceding claims" to — claim 1 — . 
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Claim 22, lines 1 


and 2, 




preceding claims" to -- 


-claim : 




Claim 23, lines 1 


and 2, 




preceding claims 1 to 22" to ■ 




Claim 24, line 2, 


change 




claims 1 to 23" to — claim 1— 




Claim 26, line 1, 


change 




Claim 27, line 1, 


change 




Claim 28, line 1, 


change 


0 


Claim 29, lines 1 


and 2, 




preceding claims 24 to 


28" to 


01 


Claim 30, lines 1 


and 2 , 




preceding claims 24 to 


29" to 


kj 


Claim 32, lines 1 


and 2 , 


i 


preceding claims 24 to 


32" to 


y 


Claim 33, lines 1 


and 2 , 


o 


preceding claims 24 to 


32" to 




Claim 34, lines 1 


and 2 , 




preceding claims 24 to 


32" to 




Claim 35, lines 1 


and 2, 




preceding claims 24 to 


32" to 




Claim 36, lines 1 


and 2, 




preceding claims 24 to 


35" to 




Claim 37, lines 1 


and 2 , 




preceding claims 24 to 


36" to 



change "one or more of the 

L — . 

change "one or more of the 
—claim 1 — . 

"one or more of the preceding 

"claims 24 or 25" to — claim 24- 
"claims 24 or 25" to — claim 24- 
"claims 24 or 25" to — claim 24- 
change "one or more of the 
— claim 24 — . 

change "one or more of the 
— claim 24 — . 

change "one or more of the 
— claim 24 — . 

change "one or more of the 
— claim 24 — . 

change "one or more of the 
— claim 24 — . 

change "one or more of the 
— claim 24 — . 

change "one or more of the 
— claim 24 — . 

change "one or more of the 
— claim 24 — . 
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claim 38, lines 1 and 2, change "one or more of the 
preceding claims 24 to 37" to — claim 24 — . 

Claim 40, lines 1 and 2, change "one or more of the 
preceding claims 24 to 39" to — claim 24 — . 



Entry of the amendment and consideration and allowance of 
all claims are respectfully requested. 

This preliminary amendment is necessary as it puts the 
application into proper form and renders clearer the invention 
being claimed. 

Applicant's attorney further states that no new matter has 
been added to this application by this preliminary amendment. 
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Meera P. Narasimhan, Reg. No. 40,252 
1493 Chain Bridge Road 
Suite 300 

McLean, Virginia 22101 
Tel: (703) 442-4800 
Fax: (703) 448-7397 
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Method and plant for fabricating drip irrigation^ije^ 

The invention relates to a method for fabricating 
5 drip irrigation pipes, or similar, comprising the 
following steps: 

a) Extruding a plastic pipe through an extruding head; 

b) Progressively reducing the pipe, from the diameter 
coming out of the extruding head to a final diameter 

10 which provides the extruded pipe with a conical 

shape for a certain initial length. 

c) Inserting a plurality of dripping elements 
consecutively and keeping pace with the advance of 
the extruded pipe, through the extruding head and 

15 into the extruded pipe; 

d) Advamcing each dripping element to an area of the 
pipe, whereat each dripping element is brought to 
contact with a predetermined area of the inner 
surface of the pipe, while having a predetermined 

20 speed relative to the speed of the pipe when contact 

occurs ; 

e) Cooling the pipe with the dripping elements ; 

f ) Perforating the pipe where the dripping elements are 
provided . 

25 Some methods for fabricating drip irrigation pipes 

of the tjnpe described above are 3cnown from the state of^ 
the art. 

All these methods aim at binding the dripping 
elements with a predetermined resistance, in order to 
30 prevent the detachment of the dripping elements. To 



'wo 00/10378 



PCT/EP99/057S1 



this end, substantially two methods have been 
developed. A first method provides that the dripping 
elements are deviated towards the pipe wall in the 
conical area, directly on exit from the extruding head 
5 and that, when the pipe and the emitting element are 
coupled, i.e. come to contact, the latter has a 
different speed, i.e. lower than that of the pipe. 
Further, downstream from the contact area, generally in 
a so-called subsequent calibrator, or even in the 

10 contact area itself, there are provided means for 
coispressing the dripping elements against the pipe. 
Obviously, once the contact has occurred, the speeds of 
the pipe and of the dripping elements are the same. 

This method is disclosed for example in document US 

15 5,271,786. In this method, the dripper units . are 
displaced on a guide which is provided coeixially inside 
the extruded conduit. The contact between the dripper 
unit and the internal surface of the conduit takes 
place in the region of a first step of reduction of the 

20 cross-section of the extruded conduit. In this document 
the dripper unit is displaced transversally in the 
direction of the conduit by means of a guide section 
which is inclined in a direction converging < jainst the 
conduit wall. At the location of contact of the dripper 

25 unit with the conduit, the conduit wall being reduced 
to a lower diameter has a: substantially conical 
orientation and converges against the inner guide for 
the dripper unit. In this situation the leading end of 
the dripper unit is raised against the conically 

30 reducing wall of the extruded conduit and hurts it with 
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a leading corner. This may lead to damage of the 
softened wall of the conduit. 

A second method provides that the dripping elements 
are brought to contact with the pipe in an area in 
5 which the diameter of the latter has been reduced, that 
is downstream from the conical nairrowed length. In this 
case, the emitting elements are advanced , at least in 
the area or location whereat they contact the pipe, at 
a speed which is substantially identical to that of the 

10 pipe itself. Once again, the contact is followed by a 
compression step. This method is disclosed in documents 
EP 344 605 and EP 872 172. 

In both this dociaments, the orientation of the 
contact surfaces of the ^truded conduit and of the 

15 dripper unit are convergent and such that the first 
contact takes place between the region of the comer of 
the leading head of the dripper and the inner surface 
of the extruded conduit . 

In the first method, in order that the dripping 

20 elements are well fastened to the pipe, either long 
compression areas or considerable compression forces 
have to be provided . However , these dimensioning 
provisions are subject to sxibstantial restrictions , due 
to the fact that the pipe must not be prevented froon 

25 axially sliding, so that the .correct formation of the 
pipe is not jeopardized. On the other hand, the second 
method requires a sufficiently accurate adjustment of 
the feed speed of the pipe and of the emitting 
elements , in order to ensure that the speeds of these 

30 two parts upon contact therebetween are substantially 
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the same. Also in this case, the path along which the 
pipe and the dripping elements are stzbmitted to mutual 
compression must be sufficiently long, or the 
compression force must be sufficiently high, therefore 
involving the risk that the advance of the extruded 
pipe is obstructed or hindered. 

Xn all the disclosed methods and devices , care is 
taken to the fact that at the moment of the contact 
between extruded conduit and dripper unit both have 
either the same speed or the dripper unit is at rest or 
has a lower speed than the conduit. 

Furthermore after the first contact, the dripper 
unit is not any more pushed or drawn by dedicated 
means, but is dragged by the extruded conduit itself. 

Both the above measures are intended to avoid the 
damaging of the conduit during the contact between 
dripper units and conduit and during welding of the 
dripper units to the conduit. 

The invention has the object to provide a method for 
fabricating trickle irrigation pipes of the type 
described hereinbefore, allowing to obviate the 
drawbacks of the well-known methods, while siarplifying 
or auiyway exploiting as well as possible the conditions 
occurring in the initial zone downstream from the 
extruder . 

The invention achieves the above objects by 
providing a method as described hereinbefore, in which 
at least immediately before the contact between the 
pipe and each dripping element occurs , the dripping 
element has a higher speed than the pipe. 
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Preferably the dripper imits have au higher speed 
izhan the pipe also at the moment of contact the one 
against the other. 

According to a preferred eoobodiment, ti.e dripper 
5 units are dragged or pushed or displaced further also 
after being come into contact against the pipe and 
independently of the pipe itself. 

The speed of the dripper units immediately before or 
at the moment of the contact against the pipe may be 

10 higher than the pipe speed by an amount of 5% to 300% , 
preferably 10% to 150%, particularly 20% to 100%. 

Thanks to this provision, a certain amount of the 
kinetic energy applied to the emitting elements is 
transferred into a compression impulse of the emitters 

15 against the inner surface of the pipe. The inertial 
motion of the dripping elements causes th^xt to hit the 
inner surface of the pipe with a certain force . The 
transverse component of the force may be more or less 
considerable, from a minimum value in which there is a 

20 sort of tangential force generating a sort of impact 
mark impressed by the dripping elements in the contact 
area, also due to the relatively softened condition of 
the pipe, to a higher value, in which, in addition to 
the svLbstantially tangential iopact mark, there is also 

25 an axial impact compression . force, exerted by the 
dripping element against the surface of the pipe. 

The above substantially depends on the extension of . 
the area of contact between the emitting elements and 
the pipe and/or on the orientation thereof. 

30 The orientation of the dripping elements j alative to 
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the pipe, i.e. of the mutual contact surfaces is 
determined by the length of the pipe whereat the pipe 
comes to contact with the dripping elements, and by the 
orientation in^arted to them by the feed path inside 
5 the pipe. 

Obviously, the individual dripping elemex.'is, having 
a higher speed than the pipe, must be fed while keeping 
pace with the advance of the extruded pipe, in such a 
way that the individual dripping elements are provided 

10 at the predetermined distance from each other on the 
finished pipe. 

In this case, a continuous feed is possible, the 
individual dripping elements being spaced, along the 
feed path, to an extent corresponding to the area of 

IS contact with the pipe, i.e. the dripping elements being 
consecutively amd continuou'^ly fed, the distance 
between inaaediately successive elements being greater 
than the final distance separating them when they are 
applied to the pipe, all this being in relation with 

20 the speed differences between the dripping elements and 
the extruded pipe. 

Alternatively, the individual dripping elements may 
be fed in a reciprocating and stick-slip motion, for 
example by pushers operated in a reciprocating motion . 

25 A first variant of this feeding method may provide a 

start station wherein the dripping elements are kept 
still or moved at a speed which is not higher than that 
of the pipe and wherefrom they are accelerated one at a 
ti-me and each separately at the higher speed until the 

30 impact with the extruded pipe occurs. 
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In a variant embodiment, along the feed, path inside 
the pipe and up to an external station, there is 
provided a continuous line of dripping elements in 
mutual contact at the end sides. In this case, at the 
5 rear side, with respect to the advance direction of the 
pipe, there are provided means for the reciprocating 
acceleration of the last forwardmost dripping element 
of the line, which operate on the first rearrnqst 
dripping element of the line. 

10 In a preferred eoibodiment, the contact between the 

dripping elements and the inner surface of the pipe 
occurs in the conical narrowed length of the pipe. In 
these conditions, the kinetic energy of the dripping 
elements changes, at least partially, into a 

15 conqpression force perpendicular to the inner surface of 
the pipe. The axial coDoponent is not detrimental, since 
it helps to cause a certain wedging action of the 
dripping element in the material which forms the pipe 
wall. 

20 Thanks to this arrang^aent, a higher impact force is 

generated, and a stronger link between the two parts is 
obtained. Moreover, the adjustment of the two speeds is 
not critical, the ratio between the speeds of the pipe 
and of the emitters not being critical auid not 

25 recjpiiring strict tolerances. 

According to a further improvement of the method, in 
the contact area, the two surfaces, the inner surface 
of the pipe and the facing surface of the dripping 
elements are preferably oriented in such a way as to 

30 converge forming a predetermined angle which is veafy 
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smaXl . 

The angle between the two surfaces of contact of the 
dripper unit and of the pipe is of such entity that the 
surface of the dripper unit is slightly inclined with 
5 respect to an orientation which in substantially 
parallel to the associate sxirface of the pipe. 

Thanks to this feature the dripper unit contacts the 
pipe wall in an very smooth way having a converging 
path but having at the same time a reduced angle of 
10 incidence and quite the same orientation as the conicctl 
reduction section of the pipe entering the calibrator 
section . 

In a device according to the invention tbis feature 
is achieved by providing an end section of the dripper 

15 guide which extends itself in the region of the conical 
reduction in cross section of the pipe between extruder 
exit mouth and calibrator unit entrance and which end 
section is slightly inclined in the same way as the 
conical section of the pipe but with a smaller angle 

20 with respect of the axis of the pipe. 

This features allows also to provide independent 
means for pushing, dragging or in any way furthejp 
everting a displacement force on the dripper unit after 
having contacted the pipe without the risks of damaging 

25 the pipe and giving the opportunity of exerting a 
con^ression force of the dripper against the wall of 
the pipe after the first contact. 

Advantages may be also obtained from providing, once 
the contact between the dripping elements and the pipe 

30 has occurred, a length of the path along which a mutual 
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compression force is exerted by the dripping elements 
and by the pipe. 

To this end, the dripping elements move, integrally 
with the pipe, on an internal abutment guide, whereas 
5 outside the pipe, in a position opposite to the 
abutment guide, there is provided a presser member. 

According to a further characteristic, the advancing 
and/ or dragging and/ or pushing action of the dripping 
elements inside the pipe continues even when the impact 
10 or contact thereof with the pipe has occurred, in the 
succeeding mutuauL ccaapression area. 

Advantageously, the advancing and/or dragging and/ or 
pushing action of the dripping elements is exerted in 
such a way that the advancing force exerted on the 
15 dripping elements and therefore on the pipe is liiaited 
to a certa.xn predetermined value, either in a sudden or 
in a progressive way. 

According to the type of means for conveying, 
advancing, dragging, or pushing the dripping elements, 
20 the force for advancing t h em may be limited by a 
friction effect occurring between said means and the 
dripping elements or by elastic damping means . 

Advantageously, the orientation of the dripping 
elements and of the pipe in the conipression length is 
25 such that the two parts are parallel to each other, at 
least with respect to the contact surfaces . 

Particularly, the compression length is provided in • 
a further conical narrowed length of the pip® 
downstream from the area of contact between the 
30 dripping elements and the pipe. 
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The compressing means and/or the abutment means may 
be statlonaxry. I.e. having surfaces of contact with the 
pipe and/ or with the dripping elements, which are 
stationary with respect to the advance of said parts or 
having surfaces which are movable together with the 
pipe and/or with the dripping elements, or sa±d means 
may be such that at least one of these means, or even 
both of them are driven by their own motion, dragging 
the pipe, together with the dripping elements, in the 
feed direction. 

The dragging speed may be caldlbrated according to 
the best possible advance of the pipe. 

This characteristic allows to adjust the advance 
speed of the pipe and keep it at optimum Values, even 
in case of possible variations, due to compression 
forces exerted between the drifting element and the 
pipe. 

In all three cases described above, thts distamce 
between the conpresslon means outside the pipe and the 
means for abutment and/or guide of the dripping 
elements may be slightly smaller than the total 
thickness of the pipe wall and of the dripping 
elements . 

The abutment means may advantageously consist of 
means for guiding the dripping elements and/or may even 
be the conveying , feeding and/ or pushing means . 

The invention also relates to a plant for 
implementing the method described herelxibef ore , which 
plant coscprlses: 

a) Means for extruding a plastic pipe, through an 
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extruding head; 

b) Calibrating means for progressively reducing the 
pipe from the diameter coming out of the 
extruding head to a final diameter along which 
reduction, the extruded pipe has a conical 
length. 

c) Feeding means for inserting consec ifcively a 
plurality of dripping elements, and keeping pace 
with the advance of the extruded pipe, through 
the extocuding head and into the extxnided pipe; 

d) Conveying and/or pushing and/or dragging means 
for feeding each dxxppxng element to the conical 
narrowed area of the pipe whereat each dripping 
element is brought to contact with a 
predetermined area of the inner surface of - the 
pipe , while having a predetermined speed with 
respect to the speed of the pipe when contact 
occurs ; 

e) Ccmpressing means extending for a certain feed 
length and meant to mutually coopres; the pipe 
and the dripping elements for costpletely binding 
the dripping eloaent to the pipe . 

According to the invention, the conveying and/or 
pushing and/or dragging means are operated in such a 
way that the individual dripping elements are 
accelerated inside the pipe at a speed which is higher 
than that of the pipe, in the area and at the moment in 
which the impact of the dripping elements against the 
pipe occurs. 

The invention relates to further characteristics. 
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which will appear more clearly form the following 
description of a few non limiting application examples, 
shown in the accompanying drawings, in which: 

Fig. 1 is a schematic axial sectional view of a 
5 first example of a plant for implementing the method 
according to the invention, showing the relevant area 
of the plant. 

Fig. 2 is a view like that of fig. 1, partly 
enlarged and showing a variant embodiment . 
10 Fig. 3 is a view like that of fig. 2, further 

enlarged and showing a further vairiant embodiment . 

Fig. 4 is a view like those of the previous figures, 
showing a ^ird embodiment. 

Fig. 5 is a view like that of fig. 1, showing a 
15 variant ^^bodiment, in which the compression means 
situated outside the pipe consist in the contact waXls 
of a calibrator. 

Referring to the figures, it has to be pointed out 
that any characteristics appearing together in each of 
20 them may be individually combined to each other in 
order to obtain further obvious and possible 
combinations, not shown in the figures, 

A plant for fabricating trickle irrigation pipes by 
extrusion, such as that described in state of the art 
25 patents EP 0 344 605 and/or US 5,271,786, comprises an 
extruding head 1, having an afanular chamber 101 and a 
radial conduct 201 for feeding plastic at the 
machinable state. The annular chamber 101 axially 
extends to an annular drawing conduct 301 , whereof a 
30 continuous pipe comes out. In a coaxial position with 
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respect to tht© annular conduct 301 and to the annular 
chasiber 101, the extruding head 1 has a central through 
hole 2 , ffherei.n means 3 are sxqpported for guiding a 
succession of plastic dripping elements 4. The guide 
5 means 3 extend from an end whereat -the dripping 
elements 4 aure charged, which is outside the extruding 
head 1 , opposite to the annular drawing aperture of the 
pipe 5, and continue beyond the extruding head at the 
output of said pipe 5, to an area in which the pipe 

10 passes through a calibrating reduction, from the 
diameter coming out of the drawing hole, to the 
substantially final diameter. In this reduction area, 
the pipe 5 has a conical profile. After a short free 
length, the pipe passes through a first wall 6, 

15 determining the first diameter reduction, and anyway 
acting as a container for cooling water. At a certain 
distance frora this wall, in the advance direction of 
the pipe 5, there is provided a so-called calibrator 7, 
having an aperture for the passage of the pipe, which 

20 has a diameter for naurrowing the pipe to the 
substantially final diameter or to a further 
intermediate diameter, a further calibrator being 
provided, in this case, downstream from said first one 
7, As pointed out above, through aJ.1 these passages, 

25 the pipe has a substantially constant or continuous 
conical profile, but not necessarily a constant; 
aperture angle. The guide means 3 extend to the area 
intervening between said first wall 6 and the 
succeeding calibrator 7. Obviously, this is not to be 

30 intended in a restricted sense, since the guide means 3 
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may also extend further to the area intervenxng between 
the calibrator 7 and a further second calibrator. 

The slide plane 103 for the guide means 3 is in such 
a position, with respect to the facing inner surface of 
5 the pipe 5, that said slide plauae 103 converges with 
the conical inner surface of the pipe 5 , forming a 
predeteaoained angle therewith, and causing, in a 
certain location, the contact between the dripping 
element 4, fed along said guide plane, a-nd the pipe 5. 

10 The contact area in the pipe may be located anywhere, 
and in the exao^les as shown in the figures, it is 
situated preferably, but not limited to, downstream 
from the first wall 6 for containing the cooling water, 
i.e. after the first conical free length of tne pipe 5. 

15 However, the contact may also occur upstream from the 
wall 6, i.e. in said conical free length, or even in 
the area of the calibrator 7, or downstream therefrom, 
between said calibrator 7 and a further possible 
calibrator (not shown} . 

20 Referring to the figures, the dripping elements 4 

may be dragged, pushed, or advanced with the help of 
any type of means. The slide plane may be a simple 
guide surface, along which the dripping elements 4 
slide thanks to an appropriate low-friction 

25 arrangement. Alternatively, the means for advancing the 
dripping elements 4 may consist of the guides 3, which 
are of the operating type, i.e. being able tc convey or 
provided or made in the form of conveying means , 

With particular reference to the figures, in the 

30 embodiment as shown therein, the guide means 3 are 
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provided in the form of a roller way. The rollers may 
be rotatably driven, in such a way as to feed the 
dripping elements 4 or, as shown in fig. 3, > ^ey may be 
idle, whereas pusher means are provided, for example a 
5 push-bar 10, which is driven by an axial reciprocating 
motion and consecutively pushes each dripping element 4 
inside the pipe up to the area of contact therewith. 

Obviously, many other solutions may be provided for 
feeding, dragging or advancing the dripping elements 4, 
10 So, for example, the guide means may consist of a very 
low friction guide, and the dripping elements 4 may be 
shot into the pipe 5, for exan^le by compressed air, or 
the guide means substantially have the form of tubes, 
and the dripping elements are shot through said tubes. 
15 The roller way 103 may be also replaced by a conveyor 
belt, a blade drive belt, particularly of s">eh a type 
as to be elastically con5>liant when a predetermined 
dragging force is exceeded or by other meauns equivalent 
thereto or having the same function. 
20 The means for dragging, advaiicing, or feeding the 

dripping elements 4 are driven in such a way that the 
speed of the dripping elements 4 , upon iinpact with the 
pipe 5 is higher than that of the pipe 5. In this way, 
the impact kinetic energy causes the dripping element 
25 to penetrate at least partially in the surface of 
contact with the pipe 5, thus iii5)ressing a sort of 
mark . 

As shown in the figures, the meauns for dragging, 
pushing or advancing the dripping elements 4 may 
30 continue their action on the dripping elements 4 even 
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after the first impact with the pipe 5. In this case, 
since the speed of said advancing, dragging or pushing 
means is higher than that of the pipe 5, said means 
cause the dripping el^ents 4 to exert a certain 
contpression action against the pipe 5, though avoiding 
to exert a braking action on the pipe 5 . 

The thrust exerted by driving the means for 
dragging, advancing or pushing the dripping elements 4 
even after the contact of the latter with the pipe 5 
has occurred, may be easily modulated or adjusted, by 
providing that the junction between said dragging, 
advancing or pushing means may be disengaged when the 
dripping element 4 reaches a certain resistance to 
advance. In this case, the rollers of the roller way 
103 may be provided with a contact surface having a 
predetermined friction with respect to the bearing 
surface of the dripping elements 4, so that a friction 
effect of the dripping elements 4 on the rollers 103 is 
obtained. Alternatively, as shown in fig. 3, when a 
push-bar 10 is used, the latter may have a pushing head 
110 which may be elastically retracted to a 
predetermined extent on the stem 210 and against the 
action of elastic means 3i0, which are appropriately 
dimensioned as regards their force or elastic constant. 

The individual drippdLng elements may be advanced 
continuously, as shown in figures 1, 2, 4, Naturally, 
in this case, in order to ensure that the dripping 
elements have the correct relative distajace in the 
finished condition of the pipe, the dripping elements 
must have, on the feeding path, a greater distance from 
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each other than the final distance separating them when 
they are fastened to the pipe, to an extent 
corresponding to the speed difference between the pipe 
and the dripping elements. 
5 According to a further variant, shown in figs. 3 and 

5, the dripping elements are fed in a stick- slip, i.e. 
reciprocating motion. In this case, the alternative 
feeding means may be provided like those shown in fig. 
3, i.e. acting separately on each individual dripping 

10 element, in accelerating it from a start station until 
the in5>act against the pipe occurs. Obviously, the 
push-bar of fig. 3 is just an exax^le of the possible 
different means for dragging, advauxcing, accelerating, 
and pushing the dripping elements . 

15 Fig. 5 shows a further variant of the method for 

feeding the dripping elements. Here, the start station 
is provided in the area directly upstream from the area 
of contact between the pipe and the dripping element. 
On the path 3, whereon the dripping elements are fed 

20 into the pipe 5, there is provided a line of dripping 
elements all directly in contact with each other. 
Reciprocating pushing means 20 act on the first 
dripping element, the reairmost elexaent of the line, 
with reference to the advance direction, and, all 

25 through the line, they accelerate at the predetermined 
impact speed the last forwardmost element of the line,, 
which is in the aforesaid start station. 

In figures 1 , 2 , 3 , 5 , the numeral 4 ' indicates the 
dripping element in the condition of initial impact 

30 with the pipe 5, and said dripping element is outlined 
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by a clashed line. 

As ia ^pptoent. from, the figures, according to a 
further iasproveiaent of the invention, downstream from 
the contact area, and preferably in the area wherein 
5 the action of the means for dragging, advancing or 
pushing the dripping elements 4 is still operating, 
presser means 11 are provided outside the pipe 5, which 
compress with a predetermined force the pipe 5 against 
the corresponding dripping element 4, borne by the 

10 guide means 3 and/or by the dragging, advancing or 
pushing means. 

In the ^abodiment as shown in fig. 1, said means 
consist in a presser which is stationaxry with respect 
to the advance direction of the pipe, and is radially 

15 pushed against the pipe 5, The presser 11 is provided 
in the form of a pad made of a low friction material 
and its cos^ressioa force may be ad^justed, for exao^le 
through adjus-table elastic conqpression means, such as 
springs, or similar, or through pneumatic or hydraulic 

20 compression means, or the like. 

Here, the additionaU. thrust on the dripping el^ents 
4 in this area ccanpensates for any possible reduction 
in the advance speed of the pipe caused by che radial 
coa^ression, which may involve a malformation of the 

25 pipe 5 itself. 

Advantageously, the presser /s 11 may be also 
provided in such a way that they can passively 
accon^>any the pipe in its advance, as indicated by the 
wheel 11' in figures 2 and 3 or fay the belt or tape 11" 

30 in fig. 4. Alternatively to the single wheel 11' and to 
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the tape or belt 11", a train of rollers niay be also 
provided. 

A farther inprov^ttent provides that the presser 
ineans 11 , US H" f besides passively accon^janying^ the 
S pipe 5 in its advance, are driven by their own motion, 
at a predetermined speed, which substantially 
corresponds to the correct advance speed Cf the pipe at 
the location where said joresser means 11, 11', 11" are 
provided- 

10 By this arrangement, not only is the pi|>e prevented 

from slowing down but, thcmks to the combined action of 
the presser means 11, 11', 11" and of the dragging, 
advancing and. pushing means, the advance speed of the 
pipe may be adjusted accurately, allowing to compensate 

15 for any other speed deviations caused by other reasons. 

With reference to the figures and particularly with 
reference to figure 3, according to a further 
is^rovement, the guide means 3, in the internal end 
region of the pipe 5, i.e. in the area corresponding to 

20 the possible external presser means 11, 11', 11", have 
such an orientation that the contact surface of the 
dripping elements 4 is parallel to the corresponding 
inner contact surface of the conical walX of the pipe 
5. Moreover, the presser means 11, 11', 11" are also 

25 oriented accordingly and are loaded perpendi aularly to 
said conical length of the pipe 5 . 

With reference to the variant embodiment of fig. 5, • 
the presence of external presser means may be avoided, 
by using to this end the succeeding calibrator 7 . Xn 

30 this case, after a coniczO. free length of the pipe 5, 
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wherein the pipe and the dripping elemen .s get in 
contact, the latter moving at a higher speed than the 
pipe, the pipe 5 enters the calibrator, which has an 
aperture, while the guide 3 cuctends therein. The wall 
5 of the aperture for letting the pipe 5 into the 
calibrator 7 acts in this case as a presser element. 

Also in this further exan^le, such a wall may be 
stationary, or may have, in the area of contact with 
the pipe length wherein the dripping element is 

10 provided, contact surfaces which may be moved either 
passively, i.e. being idle, or actively, i.e. being 
motor-driven, such as a wheel, a roller, or similar. 

Naturally the invention is not limited to what has 
been described and illustrated herein, b.-t may be 

15 greatly varied, especially as regards construction, 
without departure from the guiding principle disclosed 
above and claimed below. 
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CIAIMS 

1. A method for fabricating drip irrigation pipes, 
or similar, coinprising the following steps: 

a) Extiradxng a plastic pipe (5) through an extruding 
5 head (1) ; 

b) Progressively reducing the pipe (5) , frcaa the 
diameter coming out of the eactxuding head to a final 
diameter, during Which reduction the extruded pipe 
(5) has a conical length. 

10 c) Inserting a plurality of dripping el^ents (4) 
consecutively and keeping pace with the advance of 
the extruded pipe, through the extruding head (1) 
and into the extruded pipe (5) ; 
d) Advancing each dripping el^nent (4) to an area of 

15 the pipe (5) , whereat each dripping element (4) is 

brought to contact with a predetermined area of the 
inner surface of the pipe (5) , while having a 
predetermined speed relative to the speed of the 
pipe when contact occurs; 

20 e) Cooling the pipe (5) with the dripping elements; 

f ) Perforating the pipe (5) where the dripping elements 
(4) are provided. 

Characterized in that 

g) at least before the contact between the pipe (S) and 
25 each dripping element (4) occurs, the dripping 

element (4) has a higher speed than the pipe (5) . 

2 . A method as claimed in claim 1 , characterized in 
that the speed of the dripping el^sents (4) is higher 
than that of the pipe (5) , at least immediately before 
30 the contact with the pipe (5) occurs and until the 
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dripping element (4) hits the wall of the pipe (5) . 

3. A method as claimed in claims 1 or 2, 
characterized in that the mutual orientation of the 
inner surface of the pipe (5) and of the facing contact 

5 surface of the dripping elements (4) in the area os 
moment of contact may be chosen in such a way as to 
vary at will, within certain limits, the transverse 
component of the force, i.e. the one directed radially 
towards the pipe (5) when the dripping elements (4) hit 
10 the pipe (5) . 

4. A method as claimed in one or more of the 
preceding claims, characterized in that the higher 
speed of the dripping eloaents (4) when they hit the 
inner surface of the pipe (5) is such as to generate an 

15 impact mark in the inner surface of the pipe (5) , which 
may also be a sort of wedging mark. 

5. A method as claimed in one or more of the 
preceding claims, characterized in that the contact 
between the dripping elements and the inner surface of 

20 the pipe occurs in the conical narrowed length of the 
pipe, the path of the dripping elements (4) converging 
at least on one side towards the conical wall of the 
pipe (5) . 

6. A method as claimed in one or more of the 
25 preceding claims , characterized in that after the first 

contact between the dripping elements (4) and the pipe 
(5) has occurred, a path length is provided, wherein a 
mutual compression force is exerted by the dripping 
elements (4) and by the pipe (b) . 
30 7 . A method as claimed in claim 6 , characterized in 
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that the compression force is exerted while continuing 
to advance, drag and/ or push the dripping elements <4) 
with the same force or at the same conditions as those 
provided before contact with the pipe (5) . 

8. A method as claimed in claim 7, characterized in 
that the force wherewith and the conditions whereat the 
dripping elements (4) are dragged, advanced and/ or 
pushed during the further: action €ixerted once the 
contact with the pipe (5) has occurred, are limited 
with respect to the dragging, irdvancing and/or pushing 
force and conditions before contact with the pipe (5) . 

9. A method as claimed in claim 8, characterized in 
that the dripping elements (4) are pushed, whereas the 
thrust limitation after contact takes place 
progressively, by means of elastic dajB^ers . 

10 . A method as claimed in clai m 8 , characterized in 
that the dripping elements (4) are joined by friction 
means, to dragging, advancing and/or pushing means, and 
the advancing, dragging or pushing force limitation 
takes place by exceeding the frictional junction force. 

11 . A method as claimed in one or mc-e of the 
preceding claims, characterized in that the coi^ression 
pressure of the pipe (5) against the dripping el^oaents 
(4) downstream from the first contact area acts outside 
the pipe (5), whereas the dripping el^ents are 
supported by abutment means (3) . 

12. A method as claimed in claim 11, characterized 
in that the external pressure is exerted by stationary 
means, i.e. means at least having surfaces of contact 
with the pipe (5) which are stationary with respect to 



'wo 00/10378 



24 



PCT/EP99/0575I 



the advance motion of the pipe (5) , and said means 
being adjustable with respect to their pressure force. 

13. A method as claimed in claim 11, characterized 
in that the external pressure is exerted by means which 

5 passively accompany the advance motion of the pipe (5) , 
i.e. by means having contact surfaces which may be 
moved accoxrding to the advance of the pipe (5) . 

14 . A method as claimed in claim 11 , characterized 
in that the external pressure is exerted by means which 

10 are driven by their own motion in a direction 
corresponding to the advance direction of the pipe (5) , 
i.e. by means having at least one surface of contact 
with the pipe (5) which is driven so that it may be 
moved in the advance direction of the pipe (5) , and 

15 exerting at the same time a dragging action on the pipe 
(5) . 

15 . A method as claimed in one or more of the 
preceding claims, chauracterized in that the pressure is 
exerted substantially perpendicularly to the surface of 

20 the pipe (5) and/ or of the dripping el^nents (4) . 

16. A method as claimcKi in one or more of the 
preceding claims, characterized in that the dripping 
elements (4) are supported by stationaucy slide 
abutments in the compression area, that is by surfaces 

25 which are stationary with respect to the advance motion 
thereof . 

17 . A method as claimed in one or more of the ' 
preceding claims, characterized in that the dripping 
elements (4} are su|^orted by abutments which passively 

30 accompany t±ie advance motion of the dripping el^ents 
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(4) with the pipe (5) . 

18 . A methocl as cladLmed in one or more of the 
preceding claims , characterized in that the dripping 
elements (4) are su^^orted by abutments which actively 
5 accompany the advance motion o£ the dripping elements 

(4) with the pipe (5) , being themselves driven by their 
own motion in the same direction as the advance 
direction of the dripping elements (4) with the pipe 

(5) - 

10 19. A method as claimed in one or more of the 

preceding claims, characterized in that the driving 
speed of the external presser means and/or of the 
internal abutments for the dripping elements (4) in the 
same direction as the advance direction of the pipe (5) 

15 is adjustable. 

20 . A method as claimed in one or more of the 
preceding claims, characterized in that the orientation 
of the dripping elements (4) and of the pipe <5) in the 
compression length is such that the two parts are 

20 parallel at least by their contact surfaces. 

21 . A method as claimed in one or more of the 
preceding claims, characterized in that the initial 
contact area between the dripping el^ents (4) and the 
pipe (5) and/ or the compression length are provided in 

25 a conical narrowed length of the pipe. 

22 . A method as claimed in one or mo^-e of the 
preceding claims, characterized in that the dripping 
elements <4) are advanced on the feed path (3) 
continuously and consecutively, the distance between 

30 the individual dripping el^ents (4) on the feed path 
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(3) being greater than the distance between said 
dripping elements (4) when they are applied to the 
pipe, to an extent related to the difference between 
the speeds of the extruded pipe (5) and of the dripping 
5 elements (4) . 

23. A method as claimed in one or more of the 
preceding claims 1 to 22, characterized in that the 
dripping el«nents are advanced in a reciprocating 
stick-slip motion, there being provided a start station 
10 wherein each dripping element is kept still or anyway 
moved at a speed which is lower than or equal to that 
of the pipe and wherefrom said dripping element (4) is 
accelerated in the direction of the area of contact 
with the pipe (5) separately auid directly or by 
15 successive dripping elements (4> , arranged ir. a line in 
mutual contact, the acceleration action being exerted 
on the first dripping element (4) of the line at the 
rear end thereof with reference to the advance 
direction of the dripping el^aents (4) . 
20 24. A plant for inqplementing the method as claimed 

in one or more of the preceding claims 1 to 23, 
characterized in that said plant comprises : 
a) Means (1) for extruding a plastic pipe (5) , through 
an extruding head; 
25 b) Calibrating means (6, 7) for progressively reducing 
the pipe (5) from the diameter coming out of the 
extruding head (1) to a final diameter along which 
reduction, the extruded pipe has a conical length, 
c) Feeding means (3) for inserting consecutively a 
30 plurality of dripping elements (4) , and keeping pace 
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with the advance o£ the extruded, pipe (5) , through 
the extruding head (1) and into the extruded pipe 
(5) ; 

d) Convoying and/or pushing and/ or dragging rrt^ans (103, 
5 11) for feeding each dripping eleonent (4) to the 

sixea of the pipe whereat each dripping element (4) 
is brought to contact with a predetermined area of 
the inner surface of the pipe (5) , while having a 
predetermined speed with respect to the speed of the 
10 pipe (5) when contact occurs; 

e) Said speed of the dripping el emen ts is selected as 
higher than the speed of the pipe (5) at least when 
contact occurs - 

25. A plant as claimed in claim 24, characterized in 
15 that the means for advancing, dragging and/or pushing 
the dripping elements (4) are driven in such a way as 
to cause an iaipact of the dripping el^ents S^gainst the 
pipe which is meant to ixspress a maurk in the contact 
area of the inner surface of the pipe (5) . 
20 26. A plant as claimed in claims 24 or 25, 

characterized in that it cosxprises means (3) for 
guiding the dripping elements (4) , consisting of a 
stationaucy slide surface. 

27. A plauit as claimed in claims 24 or 25, 
25 characterized in that it comprises meauis (3, 103} for 

guiding the dripping elenents (4) , consisting of 
surfaces which are passively moved together with said 
dripping elements (4) or of rolling surfaces. 

28. A plant as claimed in claims 24 or 25, 
30 characterized in that the guide means (3, 103) act, at 
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the same time, as means for dragging, advancing and/or 
pushing the dripping elements (4) , being pirovided with 
surfaces for bearing the dripping elements (4) , which 
are driven by a motion having the same direction as the 
5 advemce direction of said dripping elements (4) inside 
the pipe <5) . 

29. A plant as claimed in one or more of the 
preceding claims 24 to 28, characterized in that the 
dragging, advancing and/or pushing means e><ert their 
10 action for a predetermined length even after the first 
contact between the dripping el^nents (4) and the pipe 
(5) has occurred, the means for guiding them (3, 103) 
extending aJ.so beyond the area of first contact with 
the pipe (5) . 

15 30. A plant as claimed in one or more of the 

preceding claims 24 to 29, characterized in that, in 
the area situated downstream from the area of first 
contact between the dripping elements (4) and the pipe 
(5) , the dragging, advancing and./ ox pushing meeuis are 

20 driven in the same way as in the area situated upstream 
from the area of first contact between the dripping 
elements (4) and the pipe {5} , i.e. in such a way as to 
give the dripping el^ents (4) a speed which is higher 
than that of the pipe (5) , whereas there are provided 

25 meauis for disengaging said dragging, advancing and/ or 
poshing means from their respective dripping elements 
(4) , in the area situated downstream from the area of 
first contact with the pipe (5) , when a predetermined 
thrust thereof against the pipe (5) is attained, due to 

30 the different advance speeds. 
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31. A piant as claimed in claim 30^ characterized in 
that the disengagement is obtained thanks to elastic 
means for damping the force for dragging, advancing 
and/ or pushing the dripping elements (4) or thanks to 
friction means. 

32. A plant as claimed in one or more of the 
preceding claims 24 to 31, characterized in that, in 
the area situated downstream fr<aa the first contact 
between the dripping elements (4) and the pipe (5) , 
there are provided presser means (11, il', 11'^), 
outside the pipe (5) , which are stressed by an 
adjustable coii5>ression force having at least one 
component perpendicular to the wall of the pipe (5) . 

33. A plant as claimed in one or more of the 
preceding claims 24 to 32, characterized in that the 
pressure means consist of a stationary presser means 
(11), i.e. a means at least having surfaces of contact 
with the pipe (5) which are stationary with respect to 
the advance motion of the pipe (5) . 

34. A plant as claimed in one or more of the 
preceding claims 24 to 32, characterized in that the 
presser means have a contact surface which passively 
accox!5>anies the advance motion of the pipe (5) , or a 
surface which is meant to roll thereon. 

35- A plant as claimed in one or more of the 
preceding claims 24 to 32, characterized in that the 
presser means have one surface of contact wxth the pipe . 
(5) which is driven by its own motion in the advance 
direction of the pipe (5), and which exerts a pushing 
and/or dragging action on the pipe (5) in the advance 
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direction . 

36. A plaxit as claimed in one or more of the 
preceding claiBis 24 to 35, characterized in that at 
least in the area of first contact between the dripping 
elements (4) and the inner surface of the pipe <5) , the 
profile of the pipe (5) and the path of the dripping 
elements convezrge. 

37 . A plant as claimed in one or more of the 
preceding claims 24 to 36, characterized in that in the 
area wherein the dripping elements (4) are coi^pressed 
against the pipe (5) , downstream from the area of first 
contact between said two parts, the profile of the pipe 
(5), i.e. of its wall, and the path of the dripping 
elements (4) are parallel or possibly slightly 
convergent . 

38. A plant as claimed in one or more of the 
preceding claims 24 to 37, characterized in that the 
first contact area is provided downstream from a first 
wall having the fxaiction to narrow the pipe (5) from 
the diameter coming out of the extruder to a first 
smaller diameter, and t^stream from a succeeding 
intermediate or final calibrator for further natrrowing 
the pipe (5) to a further intermediate smaller diameter 
or to the final smaller diameter. 

39. A plant as claimed in claim 38, characterized in 
that the first contact area and/or the area wherein the 
dripping el^ents (4) with the pipe (5) are compressed 
are provided in a conical length of the pipe (5) . 

40. A plant as claimed in one or more of the 
preceding claims 24 to 39, characterized in that the 



wo 00/10378 



31 



PCT/EP99/0S7S1 



means for advancing, dragging or pushing tlxe dripping 
elements (4) are o£ tli& contdLnuous o£ reciprocatdLng 
type. 

41. A method and a plant £or fabricating drip 
irrigation pipes, wholly or partially as described, 
illustrated and for the purposes stated herein. 
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as United States Application Number or PCX Intemational 



: and was amended on (MM/DDATYY) L 



the specification of which 
O is attached hereto 
OR 

□ was filed on (MM/DD/YYYY) |_ 
Application Number [ 



I hereby state that 1 have reviewed and understand the contents of the above idenfified specification, including the claims, as 
amended by any amendment specifically refen'ed to above. 

I acknowledge the duty to disclose infomiation which is material to patentability as defined in 37 CFR 1 .56, including for continuation- 
in-part applications, material information which became available between the filing date of the prior application and the national or 
PCT intemational filing date of the continuation-in-part application. 

I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or 365(b) of any foreign application(s) for patent or inventor's 
certificate, or 365(a) of any PCT intemational application which designated at least one country other than the United States of 
America, listed below and have also identified below, by checking the box, any foreign application for patent or inventor's 
certificate, or any PCT international application having a filing date before that of the application on which priority is claimed. 



Prior Foreign Application 
Number(s) 



Country 



Foreign Filing Date Priority Certified Copy Attached? 
(MM/DD/YYYY) Not Claimed | YES 



SV98A000047 
PCT/EP99/05751 



Italy 
PCT 



08/20/1998 
08/09/1999 



□ 
□ 
□ 
□ 



□ 
□ 
□ 
□ 



□ 
□ 



□ Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto: 
1 hereby claim the benefit under 35 U.S.C. 1 19(e) of any United States provisional application(s) listed below. 



Application Number(s) 



Filing Date (MM/DD/YYYY) 



I ! /Wditional provisional application 
numbers are listed on a 
supplemental priority data sheet 
PTO/SB/02B attached hereto. 
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Burden Hour Statement- This form is estimated to take 21 minutes to complete. Time will vary depending upon the needs of the individual case. Any comments on 
the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, VTashington, DC 
20231 . DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO- Assistant Commissioner for Patents, Washington, DC 20231 



Please type a plus sign (+) inside this box 



i r+1 PTO/SB/01 (10-00) 

' — ' Approved for use through 1 0/31 /2002. 0MB 0661 -0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 



DECLARATION — Utility or Design Patent Application 



< or Bar Code Label 



OR S Correspondence address below 



James C. Wray 




1493 Chain Bridge Road 



Suite 300 



cay 



22101 



(703) 442-4800 



(703) 448-7397 



I hereby declare that all statements made herein of my own knowledge are taie and that all statements made on infonnation and belief 
are believed to be tme; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 



NAME OF SOLE OR FIRST INVENTOR : 



□ A petition has been filed for this unsigned inventor 



Given Name Carmelo, 
(first and middle pf any]) 



Family Name G iu f f r e ' 
or Surname 



Inventor's 
Signature 



6-^ 



-Ben-2O0i 



Residence: City 



Capo d' Orla ndo 



Italy . 
Country I Citizenstiip J-talian 



Mailing Address 



Via Crispi, 7 



Mailing Address 



City 



Capo d' Orlando 



Country 



NAME OF SECOND INVENTOR: 



□ A petition has been filed for this unsigned inventor 



Given Name 

(first and middle [if any]) 



Family Name 
or Surname 



Inventor's 
Signature 



Citizenship 



City 



ZIP 



Country 



□ Additional inventors are being named on the ^supplemental Additional Inventor(s) sheet(s) PTO/SB/02A attached hereto. 
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Please type a plus sign {+) inside this box 

' ' ' '-^ PTO/SB/81 (ICMJO) 

Approved for use through 10/31/2002. 0MB 0651-0035 
'ulfp^nt and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coilection of information unless it display a valid 0MB control number. 





Application Number 


09/763,173 




Filing Data 


02/20/2001 


POWER OF ATTORNEY OR 


First Named Inventor 


GIUFFRE' 


AUTHORIZATION OF AGENT 


Group Art Unit 






Examiner Name 




^ -- 


Attorney Docket Number 


KARAGHIOSOFF ) 



I hereby appoint: 

□ Practitioners at Customer Number 
OR 



Place Customer 
Number Bar Code 
Label here 



Name 


Reqistration Number 


James C. Wray 


22.693 


Meera P. Narasimhan 


40,252 











as my/our attorney(s) or agent(s) to prosecute the application identified above, and to transact ail 
business in the United States Patent and Trademark Office connected therewith. 



Please change the correspondence address for the above-identified application to: 
I I The above-mentioned Customer Number. 



OR 



nn Firm or 

L— ' incjivi<dual Nam? 


James C. Wray 


Address 


1493 Chain Bridge Road 


Address 


Suite 300 


City 


McLean 


1 State 1 


VA 1 Zip 1 22101 


Country 


US 


Telephone 


(703) 442-4800 


1 Fax 1 


(703) 448-7397 



I am the: 

m Applicant/Inventor. 



I I Assignee of record of the entire interest. See 37 CFR 3.71 . 

Statement ur)der 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96). 



SIGNATURE of Applicant or Assignee of Record 



Name 


Carmelo GIUFFRE' 


Signature 




Date 


^ 0C)^/9 Pfl - Z 00 i 



NOTE: Signatures of all the Inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple 
forms if more than one signature is required, see below*. 



□ *Total of fonms are submitted. 



Burden Hour Statement- This form is estimated to take 3 minutes to complete. Time will vary depending upon the needs of the individual case. Any comments on 
the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, DC 
20231 . DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEMD TO: Assistant Commissioner for Patents. Washington, DC 20231. 



